Shear-dependent aggregation characteristics of red blood cells in a pressure-driven microfluidic channel.
Though the aggregation of red blood cells (RBCs) is a major determinant of blood viscosity, there have not been any available techniques to measure the effect of RBC aggregation on blood viscosity over a range of shear rates. The microfluidic shearing technique with vibration has been applied to an aggregometer for measuring the dynamic aggregation characteristic of RBCs. In measuring backscattered light intensity I(t) and pressure p(t) over time, both aggregation and the stress-shear rate information can be determined simultaneously. The feasibility and accuracy of the new aggregation measurement technique has been demonstrated to correlate with blood viscosity for normal and heated blood. We found that RBC aggregability showed shear-dependent behavior, which can be correlated directly with shear-thinning blood viscosity. The present measurements of the dynamic aggregation characteristic over shear rate enable the interpretation of the shear-rate dependent blood viscosity, which is greatly affected by RBC aggregation.